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4.3 Experimental for NMR binding studies  
Obtaining association constants by 
1H NMR titration experiments involves titration of a 
solution  of  host  with  a  specific  guest  and  recording  a 
1H  NMR  spectrum  after  each 
addition.  Upon  complexation,  protons  in  the  host  or  guest  may  undergo  a  change  in 
chemical shifts. In particular, protons involved in hydrogen bonding undergo a dramatic 
shift and therefore are used to determine association constants. After the data from the 
titration experiment have been acquired, curve fitting software is employed to determine 
the  association  constant.  Free  host  and  guest  are  in  equilibrium  with  the  host-guest 
complex. As association and dissociation is fast on the NMR time scale, only a time 
averaged  spectrum  of  the  host  (or  guest)  and  the  host-guest  complex  is  observed. 
Therefore, any observed chemical shift ( obs) is the mole fraction weighted average of the 
shifts  observed  in  the  free  ( free)  and  complexed  ( bound)  molecule.  During  the  curve 
fitting procedure, after an initial estimate for Ka and  , the theoretical  obs is obtained for 
each point. The theoretical values are then compared with the experimentally observed 
ones and the sum of the difference between each point is determined by the following 
equation: 
Sum of differences =   ( obs (experimental) -  obs(theoretical)) 
If the sum of differences is positive (or negative), the Ka is increased (or decreased) and 
the value 
 
recalculated and the whole calculation repeated until the values converge. A 
detailed explanation of the theoretical basis to the above discussion has been published by 
Wilcox.
154  A  more  recent  review  on  the  determination  of  association  constants  from 
solution NMR data has been published by Fielding.
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4.4 Method used for obtaining binding constants 
All 
1H NMR titration experiments were conducted on a Brüker AM 300 spectrometer at 
298 K. Deuterated solvents of commercial grade were used. Inorganic guests, such as 
TBA acetate, dihydrogen phosphate, fluoride, chloride and bromide were of commercial 
grade.  TBA  salts  of  the  amino  acids  and  mandelic  acid  were  prepared  by  adding  a 
solution of known concentration of TBA hydroxide in MeOH to a solution of the acid in 
MeOH and removing the solvent under reduced pressure and finally under high vacuum 